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SUMMARY

A water-level recorder with a linear scale, a precision of
$ 0,002 inch, and a range of O.L4 inch is described, The posi-
tion of a reciprocating fine wire probs is racorded once each
second on & magnifisd scale et the instant the probe touches
the water surface, FElectrosensitive paper is used, The device
was devclioped as & tide recorder in a small-scale hydraulic
model of Puget Sound,
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INTRODUCTION

A portable rucording tide gauge has been ccnstructed for use in an
hydraulic model of Puget Sound, The requiremsntes which have been met
are a precision of ¥ 0,002 inch in water level, and a rangs of 0.2 inch,
which correspond to ¥ 0,2 foot and 20 feet respectively in the proto-
type. The physical dimensions of the sensitive element are extremely
small sn 38 to provide a minimum disturbance to flow. This is desir-
able since the horizontal scale of the model is 1:40000 and one inch
represents 0,55 nautical miles in nature,

Water-level recorders based on various principles have been de-
scribed but most of them are not adaptable to measurement with the
required precision, Because of the variable effect of surface tension,
devices using floats are s:cluded, Probes varying in conductance with
depth of immersion are excluded for the same reason and also because of
the fact that water of varying salinity will be present in the =cdal,
Devices depending upon the capacitance between a condenser plate and the
water surface are undesirable because of the short working distance re-
quired for sufficient sensitivity, the non-linear change of capacitance
with spacing and the fact that the effective position of the virtual
condenser plate in the water is not precisely at the surface but some
distance beiow, depending upon tlhie conductance of the water. J. Valenbois
(1) has reported a device that is suitable in principle but not precisely
linear and of limited range, It depends upon automatically recording a
measure of the fractional time that a rapidly oscillating wire probe,
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breaking the surface, is immersed.

Dea;gn and Construction

In principle, the device consists of a lever with the pivot so
placed that the motions of the two ends are approximately in the ratio
of 1:12, The short end moves a fine platinum wire vertically so as to
dip it into the water with a continual reciprocaiing motion, The
instant of contact with the water is detected electrically and trans-
formed into a pulse which makes a mark on electrosensitive paper being
moved past a scriber on the long end, Thus the movions of the water
awface are magnified twelve times and recorded. Electronically it
is essentially a capacitor discharge controlled by a sell-quenching
thyratron circuit, quenching being accomplished by means of the nega-
tive swing in plate voltage produced by inductance L, The relative
values of components in this circuit are falrly critical, The design
of the input circuit is based on the fact that contaot of the probe
with tap water produces practically instantaneously a conductance of
about 2 micromhos, and is designed with time constant short unough so
that the grid will always be below the firing poteantial before the
plats is driven negative, The circuit is designed to be triggered once
each second and to record on Teledeltos* chart paper. The principle of
the insirument is illustrated in Figure 1,

The details of construction are shown in Figure 2, The device is
constructed around a standard Esterline-Angus chart drive which is
mounted on a frame of aluminum angle., The assembly of lever, pivot,

#Western Union Talegraph Co,
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FIGURE 1. Cirocuit of Micro Tide Recorder
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and probe is mounted on the forward end of the frame which can be
cantilevered approximately 12 inches outward from the choreiine of the .

model, if desired, This assembly can be adjusted laterally along a
slotted bar where it iz held in position by a wing nut., This permits
making gross adjustments of the position of the trace on the chart
paper, Several traces may then be placei siae by side on une section
of chart, The linkage between the driving motor and the lever is also
adjustable in length to correspond,

The horizontal movement of the lever is transformed into the verti-

cal motion of the probe by means of radio dial catls axtending from a

grooved wheel on the lever pivot and over a pulley to the top of the
probe rod. The probe rod is driven downward by a spring. A pisce of
No. 26 platinum wire is mounted at the end of the probe rod in an insula-
ting bushing,

A synchronous gearhead motor produces ths reciprocating motion of
the lever by means of a crank pin which is linked to the lever by a bar,
The radius of motion of the crankpin is made adjustable to regulate the
length of stroke, The probe is dipped once each second, which corre-
sponds to one measurement every twenty minutes in nature,

The motion of the long end of the lever is made rectilinear by means

of a grooved metal block sliding on #»n insulated, square, metal bar and
> driven through a linkage free to rotate and slide, The sliding bdlock
carries the recording electrode which is a piece of No. 20 tungsten wire
mounted vertically in & strip of spring phosphor bronge. The opposing
electrode beneath the electrcsensitive paper is a flat bar extending

across the paper,




] ————— o mu—vﬂmm

The entire asaembly is mounted on a base which consists of iwo
pleces of plywood hingod together at the back, The separation of the
two pieces may be precisely adjusted by means of a screw-driven wedge,
thus permitting minute adjustment of the height above the water and
the position of the trace on the chart. One iurn of the screw corre-
sponds to one foot of tide and 8o provides a ready means of calibra-
tion,

Chart paper for the device is that used for the Navy Type NMC
fathomster made by ths Radic Corpocration of America, This fits the
Esterline-Angus chart drive, has uniform transverse divisions, and ao
is very well suited to the purpose, A typical record is shown in
Figure 3, Here a tide record has been made for three places in the
nodel with the same input from the tide machine and on the same times
scale, The mannsr in which the tidal wave is mcdified as it proceeds
south is clearly demonstrated,

The model of Puget Sound is built with a flat {op about 1% inches
above the water line, The recorder can, thercfore, be placed at any
pcint desired., Adjustments for the desired placement of the trace on
the chart are quickly made, the power to the trigger circuit is turned
on and a few seconds later the motor is started and the recording
begins,

The equipment has been operated on a number of vccasions, totaling
over 75 hours, and has proved very satisfactory. A precision of % 0,002
inch i3 attained,
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